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t^" 4 " ,^ r t' WHAT IS CLAIMED IS: 

' ^ N 1. A scanning unit for moving an object to be 
moved along at least one axis, ^comprising : 

a first actuator for moving the object along a 
> first axis, the first actuator having a pair of end 

portions, the object b^eing attached to one of the end 



portions, the first/actuator being held at a position 



10 



15 



20 



25 



in the vicinity 



the center in dimension or the 



center of gravity thereof. 



2. The scanning u 



the first actuator com 




ccording to claim 1, wherein 



stacked piezoelectric 



actuator which is extendable along the first axis. 

3. The scanning unit according to claim 1, wherein 
the first actuator comprises pair of stacked 
piezoelectric actuators ar*a a connection member for 
connecting the stacked /piezoelectric actuators in 
series, and the connection member is held. 

4. The scanning unit according to claim 1, further 




comprising a second acfcue tjpr for moving the object 
along a second axis different from the first axis. 

5. The scanning unit according to claim 4, wherein 
the second actuator comprises! a stacked piezoelectric 
actuator which is extendable /along the second axis. 

6. The scanning unit according to claim 4, wherein 
the second actuator has a pap_r of end portions, one of 
the end portions being connelcted with the first 
actuator and the other one qf the end portion being 
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The scanning unit according to claim 4, wherein 



the sec^d actuator is held at a position in the 
vicinity the center in dimension or the center of 

gravity thereof. 

8. The scanning unit according to claim 7, wherein 
the second actuator has a pair of end portions, and one 



o 



f the end portions is brought into contact with a part 



close to an end portion of the first actuator to which 
the object is attached. 

9. The scanninq/rfffit according to claim 4, further 
comprising a thin/actuator for moving the object along 
a third axis different from both the first axis and the 

second axi/. 

10. The scanning unit according to claim 9, 
wherein the second actuator comprises a stacked 
piezoelectric actuator which is extendable along the 
second axis, and the third actuator comprises a stacked 
piezoelectric actuator which is extendable along the 
third axis. 

11. The scanning u/it according claim 9, wherein 
the second actuator has la pair of end portions, one of 
the end portions being (Connected to the first actuator, 
the other one of the enk portions being fixed, the 
third actuator having a| pair of end portions, one of 
the end portions being /connected to the first actuator, 
the other end of the efd portions being fixed. 
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12. The scanning unit 



4- 



10 



15 



< 



20 



25 



wherein the second actuator :. 



the vicinity of the center ir. dimension or the center 



of gravity thereof and the tt 
position in the vicinity of 



ccording to claim 9, 
s held at a position in 



ird actuator is held at a 



he center in dimension or 



the center of gravity thereoi 
13. The scanning unit 



wherein the second actuator ] 



one of the end portions bein< 
a portion close to an end po : 
to which the object is attac 
having a pair of end portions 
being brought into contact w: 



end of the first actuator to 



attached . 



14. The scanning unit a 




herein the second actuator and the third actuator 



1 piezoelectric actuator 



comprises a common cylindric 



ccording to claim 12, 



as a pair of end portions, 
brought into contact with 



tion of the first actuator 



ed, the third actuator 
, one of the end portions 
th a portion close to the 
which the object is 



ccording to claim 9, 



15. The scanning unit according to claim 1, 
further comprising: a movable member for holding the 
first actuator; a second actiator for moving the 
movable member along a seconc. axis different from the 
first axis; and a first guide mechanism for restricting 
movement of the movable member along the first axis. 

16. The scanning unit according to claim 15, 
wherein the second actuator comprises a pair of stacked 
piezoelectric actuators whic| are extendable along the 
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second axis, and each of the stacked piezoelectric 
actuators has a pair of end portions, one of the end 
portions being connected to/the movable member, the 
other one of the end portions being fixed. 

17. The scanninor unit according to claim 16, 
wherein the first gf'uide mechanism has a pair of elastic 
members provideck^on both sides of a movable plate along 
the second axLs. 

18. The scanning unit according to claim 15, 
further comprising: a third actuator for moving the 
movable member along a third axis different from both 
the first axis and the second axis; and a second guide 
mechanism for restricting movement of the movable 
member along the first axis. 

19. The scanning unlit according to claim 18, 
wherein the second actuator comprises a pair of stacked 
piezoelectric actuators /which are extendable along the 
second axis, each of thje stacked piezoelectric 
actuators having a pair of end portions, one of the end 
portions being connected to the movable member, the 
other one of the end portions being fixed, the third 
actuator comprises a /pair of stacked piezoelectric 
actuators which are extendable along the third axis, 
each of the stacked /piezoelectric actuators having a 
pair of end portione, one of the end portions being 
connected to the movable member, the other one of the 
end portions being/ fixed. 



9 
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20. The scanning ur 



wherein the first guide nechanism haying a pair of 



elastic members provided 
plate along the second a 



it according to claim 19, 



on both sides of the movable 



is and the second guide 



mechanism has a pair of olastic members provided on 



both sides of the movabl 



; plate along the third axis 



21. The scanning ur 



wherein the end portion 



actuator of the second a 



>f the stacked piezoelectric 



:tuator is connected to the 



movable member through a 
end portion of the stack 



through a second plastic 



it according to claim 20 , 



third elastic memETer, and the 
sd piezoelectric actuator of 



the third actuator is connected to the movable member 



members 



22. The scanning unit according to claim 21, 
wherein the elastic members of the first guide 
mechanism have relatively high rigidity along the third 
axis but relatively low rigidity along the second axis 
and, on the contrary, the elastic members of the second 
guide mechanism have relatively high rigidity along the 
second axis but relatively low rigidity along the third 



axis . 



23. The scanning unit/according to claim 22, 

wherein the elastic member of the first guide mechanism 

includes a rectangular Spring having an elongated slit 

' — ~~ / ^ 

extending along the wiird axis and the elastic member 
of the second guid^ mechanism includes a rectangular 



spring having an /elongated slit extending along the 
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second axils. 
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24. Tfte scanning unit according to claim 9, 
further comprising a movable member which supports the 
second actuatcr and is supported by the third actuator, 
the second actuator having a pair of end portions, one 
of the end portYons being connected to the first 
actuator, the otVier one of the end portions being 
connected to the Viovable member, the third actuator 
having a pair of «id portions, one of the end portions 
being connected to Vhe movable member, the other one of 
the end portions be^ng fixed. 

25. The scanning unit according to claim 24, 
wherein the first actuator comprises a pair of stacked 
piezoelectric actuators and a connection member for 
connecting the stacked piezoelectric actuators in 



series . 



20 



25 



26. The scanning unit according to claim 25, 
wherein the second actuator comprises a stacked 
piezoelectric actuator which is extendable along the 
second axis, and the third actuator comprises a stacked 
piezoelectric actuator which is extendable along the 
third axis. 

27. The scanning unit according to claim 25, 
further comprising a first guide mechanism for 
restricting movement of the movable member along the 
first axis. 



28. The scanning unit according to claim 27, 



wherein the first guide mechanism includes an elastic 
•hinge mechanism. 



29. The scanning unit according to claim 28, 
wherein the elastic hinge mechanism includes a pair of 
elastic ^members provided on both sides of the movable 
member along the second axis. 

30. The scanning unit according to claim 27, 
wherein the first guide mechanism includes a minute 
ball rolling guide. 

31. The scanning unit according to claim 30, 
wherein the minute ball rolling guide includes a base 
plate positioned under the movable member, a plurality 
of minute balls arranged between the base plate and the 
movable member, a pressing plate arranged above the 
movable member, a plurality of minute balls arranged 
between the pressing plate and the movable member, and 
a plurality of screws for pressing the pressing plate 
against the base plate through the movable member and 
the minute balls. 

32. The scanning unit according to claim 27, 
further comprising a second guide mechanism for 
restricting movement of the connection member of the 
first actuator along the first axis. 

33. The scanning unit according to claim 32, 
wherein the second guide mechanism includes a minute 
ball rolling guide. 

34. The scanning unit according claim 33, wherein 
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the minute ball rolling guide includes a plurality of 
minute balls arranged between the movable member and 
the connection member, a pressing plate arranged above 
the connection member, a plurality of minute balls 
arranged between the pressing plate and the connection 
member, and a plurality of screws for pressing the 
pressing plate against the movable member through the 
conjunction member and the minute balls. 

3o^ A scanning microscppe for using a probe to 
10' ^P' observe a surface of a sampjje, comprising 

^ 0 ' ^ 

*V * , a probe arranged in thfc vicinity of a surface of a 



sample; 



1 J Wt 



i i 5 
i' =J 



15 



a cantilever for supporting the probe; 

a scanning unit for relatively scanning the probe 
and the sample; and 

a displacement cretectjion sVstem for detecting 
displacement of the/ canti]Jever/]based on the interaction 
of the probe and t/ie sample, 



20 



the scanning tunit infc]jQdi\g: 

a first actua*^r^fp^J moving arf^obj ect to be moved 
which is either the probel or the sample along a first 
axis, the first actuator /having a pair of end portions, 
the object being attache! to one of the end portions, 
the first actuator being! held at a position in the 



25 



vicinity of the center 



dimension or the center of 



gravity thereof; 



a second actuator tor moving the object along a 



second axis different from the first axis; and 

a third actuator for mqving the object along a 
third axis different from bcjth the first axis and the 
second axis , 

the second actuator anfa the third actuator 
comprising a common cylindrical piezoelectric actuator 

36. A scanning microscope for using a probe to 
observe a surface of a sampte, comprising: 

a probe arranged in tile vicinity of a surface of a 



sample ; 

a cantilever f or /supporting \he probe; 
a scanning uniy for Relatively scanning the probe 
and the sample; am 

a displacement detection /[stem for detecting 



displacement of the cantifLev 
of the probe and tne saiti] 



iased on the interaction 



the scanning unit including: 



a first actuator for 
which is either the probe 
axis, the first actuator 
the object being attached 
the first actuator being 
vicinity of the center in 
gravity thereof; 

a movable member for 



moving an object to be moved 
or the sample along a first 
laving a pair of end portions, 
to one of the end portions, 
leld at a position in the 



dimension or the center of 



holding the first actuator; 



a second actuator f c r moving the movable member 



along a second axis different from the first axis; 



a third actuator for miving the movable member 



along a third axis different from both the first axis 
and the second axis; and 

a guide mechanism for /restricting movement of the 



movable member along the f 
37. A scanning micro; 



.rst axis 



observe a surface of a samole, comprising: 



a probe arranged in t 



sample ; 



cope for using a probe to 



vicinity of a surface of a 



a cantilever fo/ supporting the probe; 

a scanning unit for relatively scanning the probe 



and the sample; am 

a displacement detect 



displacement of the cantil 



eve^lbased on the interaction 



of the probe and 



samp 



the scanning unit inc 



a first actuator for 



which is either the probe 



moving an object to be moved 
or the sample along a first 



axis, the first actuator having a pair of end portions, 



the object being attached 
the first actuator being h 
vicinity of the center in 
gravity thereof; 



actuator having a pair of 
portions being connected t 



ion system for detecting 



luding : 



to one of the end portions, 
eld at a position in the 
dimension or the center of 



a second actuator for moving the object along a 
second axis different fron. the first axis, the second 



end portions, one of the end 
o the first actuator; 
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a movable member for supporting the second 



actuator; 



a third actuator for 



third axis different fr 



second axis, the thir 
portions, one of the 



movable member to su 




the object along a 



e first axis and the 



having a pair of end 



being connected to a 



movable member, the other 



one of the end portions icfeing fixed; and 

a guide mechanism fir restricting movement of the 
movable member along the/ first axis. 




